The title compound (systematic name: 2-{2- [4-(dibenzo[b,f] - [1, 4] thiazepin-11-yl)piperazin-1-yl 1-oxide]ethoxy}ethanol-fumaric acid (2/1)), C 21 H 25 N 3 O 3 SÁ0.5C 4 H 4 O 4 , is one of the oxidation products of quetiapine hemifumaric acid. In the tricyclic fragment, the central thiazepine ring displays a boat conformation and the benzene rings are inclined to each other at a dihedral angle of 72.0 (2) . The piperazine ring adopts a chair conformation with its ethoxyethanol side chain oriented equatorially. In addition to the main molecule, the asymmetric unit contains one-half molecule of fumaric acid, the complete molecule being generated by inversion symmetry. In the crystal, O-HÁ Á ÁO hydrogen bonds link the components into corrugated layers parallel to bc plane.
Related literature
For the identification, isolation, synthesis and characterization of quetiapine N-oxide, see: Mittapelli et al. (2010) . For quantitative determination of quetiapine impurities, degradation products in pharmaceutical dosage form or in bulk, tablets, and in human plasma, see : Trivedi & Patel (2011); Belal et al. (2008) . For the use of quetiapine as an antipsychotic drug, see: Lieberman (1996) . For the crystal structure of quetiapine hemifumarate, see: Ravikumar & Sridhar (2005) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999) . Quetiapine N-oxide hemifumarate is one of the oxidation or degradation products of quetiapine hemifumarate (Mittapelli et al., 2010; Trivedi et al., 2011 & Belal et al., 2008 . Quetiapine is one of the atypical antipsychotic licensed for the treatment of schizophrenia (Lieberman, 1996) or manic episodes associated with bipolar disorder. In the present study, we report the crystal structure of quetiapine N-oxide hemifumarate, (I), recrystallized from ethanol.
In the crystal structure of (I) (Fig.1) , the asymmetric unit consists of one quetiapine N-oxide molecule and one-half of fumarate molecule; the latter one is situated on inversion center. The oxidized N atom is established as N3. The N-C bonds at N3 are lengthened [mean value 1.504 (5) Å compared to 1.427 (5) Å for N2], as would be expected for an oxidized system. The values of bond length for N3-O1 is 1.388 (4) Å. Consequently, N3 shows quaternary character in a tetrahedral configuration, with bond angles ranging from 108.5 (3)° to 110.3 (3)°.
The conformation of the title compound is similar to that of quetiapine hemifumarate (Ravikumar et al., 2005) . The conformation of the central thiazepine ring in the (6,7,6)-tricyclic ring system can be described as a boat, with the atoms common to the benzene rings (C2, C7, C8 and C13) as the basal plane, the S atom as the bow and the N1=C1 bridge as the stern. The bow angle is 50.0 (2)° and the stern angle is 41.7 (2)°. This enables the dibenzothiazepine ring skeleton to form a flattened V-shaped conformation. The dihedral angle between the two benzene rings is 72.0 (2)°. The piperazine ring adopts a chair conformation. The thiazepine nucleus can be viewed as being in an equatorial orientation to the piperazine ring. The ethoxyethanol side chain at the oxidized N-atom site of the piperazine ring occupies an equatorial orientation and is in a folded conformation.
In the crystal structure, intermolecular hydrogen bonds O-H···O (Table 1 ) link all moieties into corrugated layers parallel to bc plane.
The crude product synthesized by reacting quetiapine hemifumarate with hydrogen peroxideis was supplied by Zhejiang Supor Pharmaceuticals Co., Ltd. It was recrystallized from ethanol solution, giving colourless crystals of (I) suitable for X-ray diffraction.
Refinement
The H atoms were placed in calculated positions [O-H 0.82 Å; C-H 0.93-0.97 Å] and refinded as riding, with U iso (H) = 1.2-1.5U eq (carrier atom). used to prepare material for publication: WinGX (Farrugia, 1999) . 
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